
~dl /EXTRACTED VERSION

OPERATION HARDTACK~
Volumelf,
Radiological Safety. 2

ralReport

01

NOTICE

This is an extract of Operation HARDTACK, Radiological
Safety, Final Report, which remains classified CONFIDEN-
TIAL/FRD as of this date.

qjqGIIFICANT . 1, FAZ MUMp~,3iC DO NOT

Extract version prepared for:

NUCEARAGECYr Approved for public release;
DEFENSE NULA AEC distribution unlimited.
Washington, D.C. 20305

1October 1979

806 10 077



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.

/ .
a

• 9



SECURITY CL.ASSIFICATION of THIS5 PACE rw. 0... E...d)____________________
REDINSTRUCTIONS

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

'a 1. REPORT NUMBER 2OVACCESSION NO. 2. RIECIPILNT'S CATALOG NUMBER

4. TITLE (-d 5..6e001.) 11. TYPE OF REPORT & PERIOD COVERED

Radiological Safety - Operation HARDTACK - Vol. II Final Report

S. PERFORMING ONG, REPORT NUMBER

7. AUTHNR(s) 6. CONTRACT OR GRANT NUNIIERW.

9. PERFORMING ORGANIZATION NAME AND ADDRESS I0. PROGRAM ELEMENT PROJECT. TASK
AREA A, BURK UNITT NU-MERS

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

IS. NUMBER Of PAGES

14. MONITORING AGENCY NAME A ADORESS(iI dWI....I I-,, C--1.8oIo O11.c.) 1S. SECURITY CLASS. (of MID. .p..Y)

Unclassified
FS-. OECLASSIFICATION/DONGRAOING

SCHEDULE

III. OISTRSUTQ% EtST &EHI f.1 151. R.po'l)

* Approved for public release; unlimited distribution.

I7. DISTRIBUTION STATEMENT (Dof IA....~rrdin Black' 20. II dilfI..~ 1-,. R.,)

IS. SUPPLEMENTARY NOTES

This report has had the classified infoy~ tion removed and has been republished in
unclassified form for public releaset This work was performed by the General Electric
Company-TEMPO under contract DNA0-79-C-0455 with the close cooperation of the
Classification Management Division of the Defense Nuclear Agency.

IN. KEY WORDS (C-.1-.. o a, 1- .- I', itn..'.'' ly .d IdonIly by block -.,b-1I

HARDTACK
RADSAFE
Fallout
Hodograph
RADSAFE Survey

20. AEST RACT (C-10- -. 1-1-. ..do - .. 1 Y -d Id-14.I by tblk .,.-.1.)

This is the final report of the R.ADSAFE operation during the HARDTACK Series of
nuclear tests in the Pacific. Forecast and actual fallout is presented.

DO I 0AW"?j 1473 EDITION of 1 ROV IS IS OBSOLETE Unclassified

%FC1,R4TV Ci t~~o~,.n ,. ~. r ,.



VOLUME II

INDEX

EVENT PAGE

REDWOOD 3

ELDER 14

OAK 25

HICKORY 37

SEQUOIA 48

CEDAR 58

DOG WOOD 69

POPLAR 81

SCAEVOLA 93

PISONIA 99

JUNIPER11

OLIVE 122

PINE 133

TEAK 145

QUINCE 146

ORANGE 153

FIG 1 54
A c cesi7b-on Fo r

DI)C TA

x Aifjc rid
f t

S/oz

A 2



FOREWORD

This report has had classified material removed in order to
make the information available on an unclassified, open
publication basis, to any interested parties. This effoIt to
declassify this report has been accomplished specifically to
support the Department of Defense Nuclear Test Personnel Review
(NTPR) Program. The objective is to facilitate studies of the

low levels of radiation received by some individuals during the
atmospheric nuclear test program by making as much information
as possible available to all interested parties.

The material which has been deleted is all currently
classified as Restricted Data or Formerly Restricted Data under
the provision of the Atomic Energy Act of 1954, (as amended) or
is National Security Information.

This report has been reproduced directly from available
copies of the original material. The locations from which
material has been deleted is generally obvious by the spacings
and "holes" in the text. Thus the context of the material
deleted is identified to assist the reader in the determination
of whether the deleted information is germane to his study.

It is the belief of the individuals who have participated
in preparing this report by deleting the classified material
and of the Defense Nuclear Agency that the report accurately
portrays the contents of the original and that the deleted
material is of little or no significance to studies into the
amounts or types of radiation received by any individuals
during the atmospheric nuclear test program.
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1I TIhe YREDI.1C0D dvricc va ;e tonatsd on P- bur~e north oft Fox Ijan4

B51i-ini ftoli 0 ' 50MII, 28 Juns 13~5& Padftfe opzratiozz were controlled

throtigh tho IISS Bcr-r locatod im the Bikini aon

'Ths cloizd .xoso imyr-,d-ftvlY to 51; .C00 feet# and it

va roported 't:bilizz-d at 55 nCOOO feet bv the E-52 at 061(O.; the ba3e was

rat1ated at 28&000 foot,,

2. The cloud mrid out of t:2 lagoon area rapidly, a nd at 0600H the

P27 (IVidroolt #13t co~aced h5.c :diologicv-. Etumv-y ait. , OO foot. 0ia3,

background was obtaimad with the mm~oeption of thra area aejacent to *

grcund zeroi 1!I'-lrd read 25 =i/hro, and George Taland. read /47 r/hr at

3, Tmholi1cot r cotrr.sm=d th - murv-y at GSSOMr mA. re-entry hour

tom: decl.ared et 070CM, The only :ig.-Micant readings -ir obtained neair

thc gpourdi zzro. T-h%-y vare Chm:lie Islandg 500-600 iw/hr at -00 .1 eet;

the ez'aisr, 5 r/hi' at 100 feet at 0720M,,

4.The P27 was thc.n vecorcil on radials of 2-60 dc ri ose 0 270 dc.grees ,

cr 0 0 52 c rb.aiTh a bl-rrior -=tro1 Ihea ?e0

Out tz ': on rsoan 13-zrin-c of 270 de c amd 360 dc- reci;

The ?2V founmc;" no :?n1o- r.trVh a i oss-V of 'Thim prcdiell-:-. ar'Sav and it

T:X. A
4



) 4.

II

AX -e-4!4 AI *r 1

4i c

Cl . 4-:';P*

Wr ".<.."

.4r4 
-.

'



.4.... )) )4-

.. . .. . . . -, -.--. .4 4 2 .. . .. ( o .. .. .. .

-- - -4- * 1 . .i . .... - - - - -

I , • • - - "i - = .

- , 4 . +.'

,I , , *1 ,~

. b . W.\ , -' "C- r /" ,I !
! - ... . . .. . . . .. .. .. ..- - ... . . . - - - -- . . .-I .. . . . - . ' -. . . .. .

I I ( ,

S._,....... . _ O

..... . .... .. .. . . . . . . .t- q

[. ., ,



HODQGRARH

RESULTANT WINDS AND
SURFACE RADEX.

N

2Z O '60K 0
340 20o

2~7

AY L



HODOGRAPH

RESULTANT WINDS- AND
SURFACE RADEX

N
350 360 10

- ..--- ~-.-20
f3 3

Q4

190 :~ 70

2BO 68



HOD OGRAPH
I ( RESULTANT WINDS AND

SURFACE RADEX

N
350 360 1

34 207

24 
4

2E30

'IC0

26 

1 
-

0

-. 120

-'t~rp ~140

2 ir-w 
IS O

S.- - - . . . . .-;'~ ** *



IMM U :ZT _MS

J r'T TIST'  3,7S:2Y
A10 457, San Francisco, California

29 JUTE 1:58

BPI.7II 0BSv'D WT2T!Fr F"R 28 JU-E 1958

SUR7'AC. r H-P.:
Sea Level Pressure 1010.1 rbs
Free Air Surface Temperature 81.2 OF
'Jet Bulb Temperature 79.2 OF
Dew Point Temperature 78.5 OF
Relative ,hmnidity 92,
Surface Wind 0650 10 knots
Visibility 10 miles
Weather None

CLOUDS:
Broken (6/10) cumulus, bases unknown

t -' q~ THRS !rY R AIRCD--.K:

--- Satered "C" b , bases uknown. Broken (7/10-8/10)
cirrus, bases 35,000 feet, tops 40,000 feet.

STT OF - E
Open Sea; 'aves 4-5 feet high, period 4-5 seconds, length

50-75 feet.
Lagoon Side: !aves less than 1 foot, period 2-3 seconds.

.1

TEE-3 10



3ITr1q RADFS 'C DE 0Th5WVATT 7

Preesure yeight Temperature Dew Pbint
(I'illibars) (Feet) (0C) (°C)

1008 Surface 28.2 24.8
1000 250 28.2 23.5
• 2,657 20.8 18.2
850 4,80 17.2 12.2
807 6,3C5 14.5 08.2

778 7,415 15.8 01.5
760 8,030 13.2 05.2
740 8,760 12.2 -02.5
?12 P1810 10.2 -.00.5

700 10,260 0'.8 -07.2
6%r 10,453 O .8 -12.2

652 12,205 08.0 ,iss
600 14,410 02.5 M iss
566 15,978 -01.0 !alss
500 1,170 -05.5 Iliss
400 24,820 -15.2 Miss
300 51,ie 7,5d -20.8 "iss
250 35,880 -40.0 !iss
200 40,750 -52.8 Miss
150 45,!10 -68.2
112 52,100 -7C.0 -is s

100 54,330 -7C.0 iss
01l 56,069 -72.0 .iss
058 64,731 -65.0 iss
050 67,860 -83.0 1"iss
030 78,340 -56.0 .iss
025 82,120 -57.2 iiss

010 7,88 -43.0 M'iss

]1



"2ITI1AI WII1D3 ALUFT 0I3D MV 'fTT. 7

Heighzt Direction Velocity
(L-eet) 12pees -~ot')
Surface Gm 70 20
1,000 070 20
2,000 070 22
5,000 070 X
4,000 070 17
5,000 080 16

* 6,000 100 18
7,.000 100 19
8,000 11-0 19
9,000 110 20

10,9000 110 20
12,000 110 18
14 000 110 17
16,000 100 16
18,9000 090 14
20,0000 100 16
22,9000 1S0 12
24,000 100 10
23,:000 160 10
28,000 130 07
30,9000 070 05
32,000 030 03
34,000 200 04
56-,000 100 02
38,000 170 06
40,000 170 1

42,500 210 17
45,000 210 22
47,500 200 14
50,1000 230 stC2/
52$500 310 13
55,000 310 06
57$500 010 04
60,p000 130 07

12
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-1. RLDER vas detonated at 06YM on a barge one mile southwest. of

'&.net Is!and, Enivetek Atoil on 28 June 1958, The olivid rose -mom

rapid3y than usual and passed beyond the upper LTmit of the weather radar

(50,000 feet) at H+2 minutes and .50 soonds. No cloud hsitht obeervationra

from 41roraft were readily availgbley and it Teas not unb1 94-O minates

that .a oload amier "ported tho top at 58,000O feet. This fhuires would'..

indicate that the imitial cloud height iqas probably vell ove 65,00O feet,

2, Cloud ovement was gerneraZly to the northp dth stat movement

to the vest-northest, Net Ymover.ast vas slow; In fa t, the upper Cloud

(above 50,000 feet) co l-d be observed directly over %he atrAl for &several.

3. The P2¥ arrived at H430- mutee and cleared fh 1oo *f -a of,

a line frm. Yvonne to lercy by NO. The rest of the Ifto6d was 1trd

by HW2 except for the iolatnr froz Alias to Wilma, and k=enti7 ht* A&

declared ty RI93.

6, FOFU predicted a fallout plot, between the radt&b 270 degWees.to

320 degraeo The aotuaA pattcyn as from 250 dc=grs to 010 defecs, vit!a

the ectent cszentially as prsdietel.e

TA A

15
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• D.U.RT NflS

Jr'T"T TAS" 7RC:; S'N .'
AIR- 437, San Francisco, California

2 June 1958

ELDUt

1-,T0'T, 0BcS2RV.'D lr'.=T =' :2--R 28 J'E 1958 -

Sea Level Pressure 1008.7 nbs
Free Air Sulrface Temperature 81.30 F
Wet Bulb Temperature 80.00 F
Dew Point Temperature 74.00 F
Relative Rnmaidity 78%
Surface W4ind 0900 17 knots
Visibility 10 miles
Weather None

CLOUDS:

Scattered (2/10) citiunlus, bases 1800 feet. Thin overcast
(10/I0) cirrostratus, bases unknown.

A7,,P,3 r , S1 "y FRr Ij T rFT
Scattered (2/10-/10) c=zus, bases 1,800 feet. Scattered to

broken (5/10-/i0) cirriform, bases 35,000 feet, tops 40,000 feet.

Open Sea! W aves 5 feet high, period 5 seconds, length 80 feet.
lagoon sidfe: raves less than 1 foot : igh, period 1-2 seconds.

/
TAB E-3 21



ELD T.

i lTRTOT.: R-EtO-OO 'D CBSRV'ATION

Pressure Height Temperature Dew Point
('Iillibars) (Feet) (00) (o)

1008 Surface 28.2
1000 250 28.2 25.5 -
919 2,657 20.8 18.2
850 4,890 17.2 12.
807 6,365 14.5 08.2
778 7,415 15.8 01.5
760 8,030 13.2 05.2
740 8,760 12.2 -02.5
712 9,810 10.2 -00.5
700 10,260 09.8 -07.2
e,5 10,433 0?.8 -12.2
C52 12,205 08.0 .yqs
B00 14,410 02.5 1 iss
566 15,978 -01.0 M"iss
500 19,170 -05.5 !'iss400 24,820 -15.2 I:iss
300 51, ll. ? 0 -2c.8 Miss
250 35,880 -40.0 Miss
200 40,750 -52.8 Yiss150 46,C-10 -68.2 liss
112 52,100 -79.0 I-iss
100 54,330 -75.0 Miss091 56,069 -72.0 Miss
058 64,731 -65.0 liss
050 67,860 -65.0 I-iss
030 78,340 -56.0 .iss
025 82,120 -57.2 I-iss
010 97,868 -43.0 11ss

22



"".,TO'" ITr-DS AF-T ";S2v "(

Reight Direction Velocity

_e r,U al nots)
Surface 090 20
1,000 070 23
2,000 070 23
3,000 080 21
4,000 OMO 19
5,000 050 19
6,000 100 1"
7,000 .11/.10 20
8,000 150 18
9,000 130 19
10000 I8/-k 17
12.,000 090 17
14,000 090 16
16,000 110 14
18,000 120 11
20,000 10 14
22,1000 120 12
24,000 090 15
26,000 090 12
28,000 150 08
30,000 230 14
32,000 230 25
34,000 210 26
33,000 10 31
38,000 10 37
40,000 180 41
42,500 180 40
45,000 180 39
47,9500 230 24
50,000 180 20
52,500 190 08
55,000 120 11
57,500 120 0s
0,0000 100 23

65,000 100 24
70,000 060 40
75,000 100 41
80,000 0 0 53
85,000 00 67
90,000 01,0 81
95,000 OO 78
97,000 090 78

23

J~
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if

1% OAK was detonated on the reef nine miles north of Leroy Islands

Zn:*wetdc Atol, at 0730M, 29 June 1958. The yield of 9 HTfl produced a

cloud which pierced the tropopause at 55,000 feet in well under two minutes.

No actuel observations on the initial cloud height were made becausa no

aircraft were in position; however, it is estimated that Initial height

was probab]y nea 78,000 feet. The fifret reading was obtained 'at H3

hours when-a sampler aircraft reported the stabilized height of the cloud

at 67D000 feet.

2. Initial movement of the lover portion (below 5O O00 feet) .as

to the west with a net velocity of slight3y over fifteen knots. The

lagoon wee awept with more than usual caution due to the size of the

detonation. Re-entry hour was declared at 10004 vSter a thorough P2V

sweep at ,000 feet. The atoll was free of contamination except for the

islands Al ce th1ugh Daisy (closest to grofmd sero), which averaged 35 mr.

3. The portion of the aloud at approximately 55,000 feet remained

in the vicinity of ground zero for several hours, then moved slowly to

the southwest. This cell van reported 60 z.les southwest. at nightfnll

with an intensity of 350 mr/hr measured by the sampler aircraft. This

clcud was again detected early th', next morning at 200 miles southwast of

Fred and was msasured at 40 mr/hr. No further information on this part

of the cloud became available,

OA 26



% a licopter surveys at W.-3 an DO1 both co nirtsd the iuformatAon

obtained by the P2V lagoon surver.

5. The predicted fallout pattern was oriented between the radials

280 degrees and 320 degrees. The actual pattern was mors uestery, with

-mao eon tmination reported as fix south as Ujelan. FOPU had predicted

obae n values of 100 r for a six-mile radius and 10 r for a 12-mile

raiius upwind of ground zero, but the initial P2V survey indicated that

this prediction vas not borne out.

/

TAB A

27
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JOT 17 11; -Y 710'.1 S: ..

APO 457, San Froncisco, California

50 JUINE 1958

CAK

E:IWDTOK OBS.M7 V.TLIMR FOR 29 JUN, 1958

SURMACE. VI"T" R:
Sea Level Pressure 1009.5 robs
rree Air Surface Temperature 81.10 F
Wet fDulb Temperature 77.90 r
Dew Point Temperature 76.50 F
Relative }hmidity 87%

S,'rface Uind 1200 14 knots
Visibility 10 miles
;!eather rone

CLOUDS:
Sc-ttered (5/10) cumalus, bases 2,000 feet. Scattered altostratus

(3/0) bases 14,000 feet. Broken (8/10) clrriforxm, bases unknom.
Towering cumulus ITest, distance unknown.

.Lp" vrAT!7,R SU-t Y FRC A=CR
Scattere d /6-5 /) cbamulus,bases 3,000 feet, tops 7,000 feet.

Broken (8/10) thin cirriform, bases 22,000 feet. Heavy rain showers in
the lagoon area southeast through north and thrthe east northeast. : ult-
iple layers of clouds in shower areas. Light to heav- turbulence south.

SATE r. "
Open Sea: Uaves from 080 deg, period 4 seconds, height 4 feet.
Lagoon Side. Waves from 080 deg, period 5-4 seconds, height 1.5 feet.

TAB E-3 33



C. r

Pressure IleiFht Temperature Dew Point

1009 Surface 25.5 22.5
1000 280 25.2 22.2
880 S,9g00 16.8 14.5
850 4,f,?0 15.5 13.2
700 10,210 07.2 03.5
600 14,520 -00.2 -02.8
500 19,050 -07.2 -09.8
400 24,640 -17.8 -23.2,
500 51,490 -52.8 -45.2
299 31,560 -53.2 -45.5
250 55,620 -42.2 l"iss
200 40,420YVO -55.2 Miss
176 42,910 -62.0 14iss
150 4t,246e 1 0 -68.2 !iss
151 48,850 -74.0 i.iss
124 47,740 -77.0 Miss
119 50,590 -71.0 Kl ss
100 56,050 -74.8 Viss
085 57,590 -780 "iss

34



,TI ,C ), ALCT Mr 7."

eiA .t Direction Velocity

Surface 120 2z 0
1,000 OO 19
',Oo 100 21
3,000 100 21
4,000 100 21
5,000 i0 it,
6,000 110 17
7,000 120 17
8,000 120 17
9,000 130 16

10,000 140 15
12,000 150 14
14, 000 130 16
15,000 130 15
18,000 130 15
20,000 130 IF
22,000 140 15
24,000 140 18
26,000 I10 20
28,P000 140 17
30,000 140 14
32,000 130 15
34,000 130 12
3c6 000 130 13
33,000 120 1
40, 000 120 17
42J,500 120 16
45,000 0"0 20
47,50U 070 14
50-,000 090 31
52., 500 160 05
55,000 150 04 ;
57,500 12a-'// 0 13

35
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VI

1, The HICKORY d~vice woo deeon" fed on a barge off the west tnd of

Tcre IiJ!= nd, BMkini Atoll, .t 12 C14, 29 Jim.o 1958. RadSfet oporat'lons

Were con.rollod through ths USS Dwmer, locatsd in Bikini Lagoon, 9

....... ... Me cloud rose inmmdiatsly to 24r200 feet;

the bess was eatimeted at 12,000 feet,

2. The P2V aircraft (Wildroot 0) reported over Nan at 1230f4p and'

tbe cloud pc.sition '-ad =3ved outaide the, northwestern corner of that atofl.

Ncgrztive readings ware obteinmod fn tbo eastern id- of the atoll, but some

1-olot-ed1 hot, rain slovors were Lenountered in the vicinity' vest of greiund

zero. Maxirvm intonsity in r.±m was recorded over Rogor: £00 mr/hr,

at 1 305",

3. Tho R,'dSafs helicoepters took off i-t 1305M,. and re-entry hcr was

d3olered at 1330M, The highast iveadirgeg were obtained west of Tare Island

at 100 r-/hr at 1335M.

4. The P2V was voctored on bearings of 260 degrees from Bikini

fer 75 iles and north for 3C mieae, 50 miles outo to confirm thse vstarn-

,. x sn' o.f tie fallout patte:-n, Ve!!o-:t ara predicZ31 alo g a bc.rfr'-

cf 2"3 dz zoci b'et it is octims';ed that thz position was mor s-utherly:

265 d.-esss. h is baead pon P2V readizrge of 25 mr/hr made at '600M,

due rest of Bikini ct 5000 feet.,

TAB A
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MJIDQUART7PIS
J0I1 T TASK FCES,,1[.

APO 457, San Francisco, California

5 JULY 1958

HKucKoEY

BIKIPI 0BS-YRV--D I AT. FOR 29 JUE 1958

SURFVACE 'A TW:

Sea Level Pressure 1010.1 mbs
Fre Air Surface Temperature 82.0 F
Uet Bulb Temperature 81.50 F
Dew Point Temperature 81.30 F
Relative Humidity 845
Surface Wind 0900 08 knots
Visibility 10 iles
Weather I-one

CTLUDS:
Scattered (5/10) cumulus, bases 2,000 feet, tops urknown.

Scattered (3/0i) altocu-inilus, bases unknown.

.,. '7 f1TEMPR ST -".RY FRQ.. AIRC.t .':
roken cirrus (7o/yo,"bases 30,000 feet, tops 47,000 to

48,000 feet. Widely scattered showers west of Dikini.

STATE OF T! SFIA:
Open Sea: w-aves 6 to 8 feet high, period 5 to 6 secon:ds, length

75 to 110 feet.
Lazoon side: Waves 1 to 2 feet high, period 2 to 3 seconds.

TAB E-3 44



HTCYORY

BIYI'I RADIOSrDE TV.....

Pressure Height Temperature Dew Point
(1 (illibars) (Feet) (00) (00)-

1009 Surface 27.2 22.5
1000 280 26.8 22.2-

850 4,950 21.2 14.2
800 '.;SS3 1.2 11.8
700 10,580 11.5 05.8
600 14,550 03.2 -01.5
500 1r,310 -05.2 5
425 25,665 -12.8 "16.8
400 24,970 -15.0 -23.0
58 25,656 -16.2 -2S.5
30 51,900 -30.2 -Q..5
250 36,060 ,X0.2 -55.5
200 40, 920 -53.0 Iss
150 46,770 -66.2 1!iss
118 51,476 -76.0 iss
100 54,560 -76.5 Miss
082 58,202 -77.0 Miss
070 61,584 -72.0 I1iss
066 62,533 -65.0 Miss
050 68,030 -65.0 Miss
046 67.,718 -60.0 lbiss
038 73,582 -64.0 ?Tiss
036 74,803 -55.0 1Miss
025 82,380 -50.5 Miss
015 93,396 -46.0 Miss

45
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JIICcRY

BIKfli '1I;DS ALPFT e2STrr TION

}Ieight Direction Velocity
(Feet) (De,,,rees) (Knotsl
Surface 090 10
1,000 080 20
2,000 080 20
3,000 080 1
4,000 090 21
5,000 090 21
6,000 0o0 18
7,000 090 19
8,000 OMO 17
9,000 0 0 15

10,000 100 16
12,000 100 12
14,000 110 14
16,000 100 17
18,000 10 18
20,000 n0 10
22,000 n0 09
23,000 100 08
24,000 050 09
25,000 060 05
26,000 040 05
28,000 100 02
30,000 Calm
32,000 050 06
354,000 140 05
35,000 160 07
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~ SE!YVIJO !rcrt, Opp ration EA4PJTACK
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O2MATIN ADT.CK

" ST QUO 'as detonated on a barge one-half mile W1est of Yvoimc,

Iolan., Eniwc,tOi !tcll, at 0630M, 2 July 1958. The clcue. rcse initially

to 11700 feeatt than stnbilizsd at 15s,000 feet., Movement took place

withiL? the trade vind level and areraged 275 degrees at 17 knots.

2., The P2V reported early amd started the lagoon stuey at 06,148

Rexdings of 30 to 40 mr/br were ten ever debris in ths water wzst of

Yvcnne. A reading of 12 r vas fojmd ovpr the Yvonns air .trp at 0725M4

No other vigrlifiant readings wera obtainedr so re=entry hour was doclared

at H2 hours0  "

3, The fallout. pattern lay 'stumen the radials 260 degrees to 290

drTon from. grouirl zero and azteaded for eighty mileaq Escentir-l3"' all

of the fallout oam.e down within the forecast radex aroao

TAB A

49



i I,

I!
~1

V 7

I ,

50



HO DOGRAPH
RESULTANT WINDS AND

SURFACE RADEX

N
350 3601

3400

3300

-7(:

260 100

25010

230

230 So.

200 160
90 ie 170

- .r ~ ~id Ar' Ei~;x51



.~ - ...... .

H~ODOGRAPH

RESULTANT WINDS AND
SURFACE RADEX

N

340 0 20'

400

31 so 7

2452



N 1  HO DOGRAPH

RESULTANT WINDS AND
SURFACE RADEX

N

3-360 30

C-

-7

2eO /so

270 9/I

260 100{

215

.1 - 53



-. ,L,.. . .* .

JOI'YT TA S) FORC S7,

APC' 457, San Francisco, California

SEQUO IA 5 JULY 1&58

Err.TO" O317V1D VJEAT}IM FOR 2 JULY 1958

SUP. t C' WFATHER:
Sea Level Pressure 1007.5 robs

Free Air Surface Temperature 80.90 F
Vet Dulb Temperature 77.0 F
Dew Point Temperature 76.0° F

Relative hmidity 83.5%
Surface V!ind O00 17 1 nots

Visibility 10 Mdles
U!eather R!- Increasing to RW+

CLOUDS:
Scattered (3/10) cumulus, b-ses 1,400 feet, tops unLknown, increasing

to broken (8/10) cumulus, bases lowering to 500 feet in heavy rainshowers

tops urlnown. Broken (6/10) cirriferm, bases tunknown.

R ,A 'r -R sU :A!Y TFROM AT.RCR'33T:
None.

ST "F" "'. tr-- i-T

Open Sea: ---aves 4 to 6 feet high, period 4 to 5 seconds, length

50 to 75 feet.
Lagoon side. 'aves 1 foot high, period 1 to 2 seconds.

TAB Z-3 54

I



II

S-PUCIA

~ITh~TlKFADI0SOY.TDl O-S1TRC ITIC'I.

Pressure Height Temperature Dew Point
(llibars) (Feet) ( oC) (0 C)

1006 Surface 27.5 22.8
1000 190 27.2 25,2
862 4,462 18.5 16.2
850 4,850 18.5 15.2
777 7,4! 14.5 11.5
706 10,039 12.5 -11.8
700 10,240 12.2 -10.8
600 14,410 03.2 -15.2
5S4 16,043 -01.5 -15.2
541 17,126 -01.2 -20.5
500 1S,180 -04.8 i, ss
440 22,507 -11.5 -2805
419 23,753 -13.2 -19.5
400 24,820 -15.8 -22.2
524 2C,954 -26.5 -40.5
500 51,730 -31.0 "ass
250 35,860 -42.1 lass
200 40,680 -55.1 'iss

150 46,530 -66.0 ITiss
115 51,857 -75.0 Miss
100 54,730 -71.4 Niss
080 5,052 -72.0 !iss
050 68,360 -63.0 Miss
042 72,014 -61.0 Miss
037 74,606 -56.0 lass
056 75,151 -54.0 liss
025 82,790 -52.9 MIiss
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-,y ....... 'TT DS .J:!j 7- ?.-r V TI '

Height Direction Velocity
(Feet) (I~-,ees) ,Ynotsi
Surface 090 10
8, 000 1O0 17

3,000 100 18
14,000 100 25
5,000 100 20
6,000 100 1
7,000 100 19
8,000 I00 22
2,000. 100 1

22,000 100 16
12,000 ii0 17
14,000 I20 15
16,000 120 09
18,000 050 13
32, 000 040 15
22,000 20 162WO0 360 20

26,000 020 14
28,000 010 21
50,000 010 24
52,000 010 32
45,000 020 16
56,000 020 16
58,000 010 21
40,000 010 24
42,500 020 52
45,000 020 31
476500 010 21
50,000 270 23
52,500 310 22
55,000 010 49
57,500 0!0 12
90,000 080 12
65,000 100 24
70,000 090 85
75,000 100 4880,000 090 4 9
85,000 I00 65
90,000 090 68
95..000 OqO0 783O;,0oo 090 65

I051000 100 85,
109,000 10 82
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TAB

A-Summary, CEDAR Event, Operation HARDTACK

B-Forecast Fallout Plot

C-Trajectory Plot

D-Surface and Air Radex

E-l. Forecast Hodegraph

2. Shot-time Hodograph

3. Weather Summary

F-Radiological Surface Survey, H+3 Hours
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0PIB'OW IIARTA~r

1- Th: CEDAn v.~c was do-4atid en a barge 3,,O03 feet coIthrost

Cf GC1:zrx2lo Z'lrzd jtini Atoll, at 0530ot4 3 JuY 10,58.

RadSaf V. Ope: aions .:ere control od U.kraugh ths USS banner, locat-3d in

bi-Hn The cloud rosm to 50O,000 fortP

vith the bass ncfOf Atrx M 35#000 foots

2, The P2V alrrerf-t (Wildroot #13) reported over Non at 060%1# and

iv, vas czac.c! ou!;y over t~he lagoon. at 1,0000 fevb. The higi-vat

rtazcing tr-Le v'as o-,er Dog: /+9 Yiw/hr at 07/.4M. L.Per, aftor cl..aring

thz: lae-o~a tho P'V was veetored owt on redir-llc# for cx:!ple, 270 eLegrees

for 90 utie pend roain'n,

3. Kth; Rf.afa hvecoztsr itook ouff atwLC- Tho hight-3t rrsdinx,

was ie6e over Chalic: .400 mr/b~a.

4. Fallout w#as predicted &'eng a bearing of ton degrees; howfiverp

tho ind pat-torn haed been dispiatied to th3 wast in the lmm altitiides r

causing lilht fallout along a wenterly bce.ring. The P2?V aircraft verifiedI

thia shift vith rtsadingm from 20 mr/r/ to S0 mrfhr cut- to firt!,y mniles

TAB A
59
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BEADQUARTERS

J01-7 TASK FORCE SIMYN
APO 457, San Francisco, California

5 JULY 1958

CEDAR

Br.INI OBSERVED 14EATM{R FOR 5 JULY I!58

SURFACE LMEAT1M:
Sea Level -Pressure I ."
Free Air Surface Temperature U8.3 F
WIet Bulb Temperature 78,i F
Dew Point Temperature 76.30 F
Relative Humidity 79,
Surface Wind 070 16 knots
Visibility 10 miles
Weather Widely Scattered -RW

CLODlS:
Scattered (2/10) cumulus, bases 2,000 feet, tops ur-known.

Scattered (3/10) altocumulus, bases 14,000 feet, tops uvknown.
Broken (7/10) cirrifaxm basoc .-2,GoO feet, teps u:nm-,r.

- ' A F AT _ IS ]."'M FRO[" AIRCML ,F T:

l1'one.

ST.ffE 0F .... S-'
Open Sea: 7aves 5 to 7 feet high, period 4 to 5 seconds,

length 50 to 75 feet.
lagoon Side: Waves 1 to 2 feet high, period 2 to 3 seconds.

--

TA3 E-3 65



Br-'LTIf 7Dy, s T :c~A~
Pressure Ileight Temperature Dew Point
'ilibars3 (Feet) oc) (oc)
1008 Surface 28.2 25.8
1000 250 28.2 25.2
850 tL'o 18.5 3.2
84 5,118 18.2 -

700 10,3 10 10.5
696 10,499 10.5
879 J.,188 10.2
300 14,480 03.2
562 I,273 00.5 .
525 18,012 -02,5 -. 5
520 18,274 -035 F.? *

510 18,768 -05
500 19,260 -04U -.
481 20,276 -05.8
472 20,768 -07.2 -" R
400 24-r20 .-15.5 -25.8
517 30,512 --27.5 -40.5
500 31P 7 -0 0.8 -: s
250 35, 594 -312
200 40,7C0 -55.2
150 43,$"0 -56.0
120 51,115 -75.0 "iss
1IS 51,804 -75.0 miss
ill 52,592 -70.0 Itiss
100 54,540 -75.0 :ass
092 56,233 -78.0 M"iss
O0O 56:627 -75.0 iss
082 58,452 -71.0 ! iss
073 60,761 -72.0 "Tiss
056 65,87C -66.0 IViss
050 68,070 -57.2 ii3s
031 78,051 -53.0 ti ss
025 82,5C0 -53.0 Miss

66



DBr''ET "T-)S .TU ? r ' TC '

Fei 'ft Direction Velocity
(eet) r_ es) ("ots1

Surface 090 10
1,000 090 23
2,000 100 25
3,000 110 26
4,O00 110 25
5,000 110 24
,000 i0 21

7,000 100 21
0,000 100 22
,000 100 18

10,000 090 17
12,000 080 14
14,000 030 11
I., 0,0 030 12
18,000 350 03
20,000 270 10
22,000 270 16
24,000 270 12
2',O00 2f0 11
28,000 270 15
30,000 230 18
32,000 230 24
34,000 210 33
3-,000 200 28
3q,000 200 51
40,000 210 35
42,500 230 20
45,000 250 41
4-7,500 260 32
50,000 250 24
52,500 240 23
55,000 2SO 17
5T,500 030 12
p0,000 000 I£
35,000 070 22
§8,000 100 41
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I.. Thc DOGUOOD dc.Io was Cel.onated on a barge one mile southwest

of Jt7,t Tlhand, Eniwetok Atoll at 0630, 6 July 1958:.. Thi cloud rose

YcTdiatel7 to 58,000 feet, then stabilized at 54 ,000 feetp vhilo the

ba-se levewIled off at 35o000 feet. Radar fixes from the weather radar at

rred indictad a imo-ement of the min body of the cloud of 330 dogres

at 17 kneo. Aircraft reported tu-t the cloud did not shear during the

first hour.,

2. The P2V started the lagoon suravey at 0645M and completed it one

h7ur laer., No contamination var. found evcept on Jenet and the islands

dlokwwind of ground zero. Alice reed 1,000 mr/hr; rena, 29900 ir/kr;

end yanet, 35 rar/hr. The holicoptor survey commneed a , 0815M and con=

firmad t-be ab'-xe red'ngsA 'Re=ent7 hour was declared at H+3.

3c The P2V was dispatched on a track of 260 degrees from Alice and

read 300 mr 35 miles out. It van then sent due north of Pearl and found

unscectedly an intensity of 700 mr at a point 25 miles north, At this

time the P2T reported that his bit!:!ground w uld not fall below 130 rx/hr,

in spi3 of rspeatoi uttempts to vash h!njself off in rain squalls. F:, va.

instrc-'ad to and, nd a roplaec , nt was called for.

4, Thc stenTas P2V vlas rent to the north to disce-rn whother, cr not

cont-,m;nsta:d air -as woving esiv.ard. A reading of 180 a=/.v was iz0h.n at

TAB A
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a point on the 35O..dearee radial, forby ujilea from Pearl, vhich ridcicatad

'Mat fallout vas prasent in the isam aea and that the xituation ..-cUld

berrz vetching.

5* Tho P2V wct oczt aorth:(-'~ PzarE ri ~n at 1400 houzrs, biru.t ~oa'

nificarnb xr :in~ms izr. cb,;-izd. Thic rhouad that no o:;t.r3,7 v :Mz*e'

Spre;aat, so tL,& P2V wee rele.sod.

6. The at*tuzl fallout patt~xii lay batwan the radials 260 dee?eus

ea: 35C degiza Wb9~."ich va8 vary t;Liler to the forecast,

TAB A
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- - _ _ _ _ _ g I

JC]T TAZK fORCT SLEN
APO 437, San Francisco, California St £ July 1£58

EIl' TTOY OBS.WLED !TE, Tl.. KOR 6 JULY I958

SUPFACE ,Tak ,:
Sea Level Pressure 1008.9 mbs
Free Air Surface Tenperatxe 81.30 V
Wet Thlb Teperature 77.£o F
Dew Point Temperature 77.00 F
Relative liunidity 85f
Surface Wind 00 ° 17 !=,ots
Visibility 10 miles
Weather Very light rainshowers

CLOUDS-
Scattered (5/10) cux,ulus bases 1,800 feet, tops urmowm. Towering

cunuslus southvest of Eriweto!.. !cattered altostratus - altocurlXus (3/10);
bases 12,000 feet, tops unI'noirr. Cvercast i0/10) cirrifrra, 'oases and
tops unknown.

AP.SA IEATIM, SUSP:ARY -MI AMhCR-?T:Scatteed-(5/10) cunl.s,- %baes 1,800 feet, tops u-known. Broken
cirrus, bases 24,000 to 26,000 feet, tops 47,000 to 4C,000 feet.

STATE OF ',!E3 SE':
Open Sea: aves fro:n. 0300, period 5 seconds, height 5 feet.
Lagoon: Wlaves from 0300, period 4 seconds, height 2 feet.

TAB E-3 77



ErTETOY RXDI01T' 0!3RVlllTI

Pressure Height Temperature Dew PointL:in s LF:,e qti -. .- °91_
1008 Surface 28.5 23.5
1000 250 27.8 25.2

900 3,274 20.0 20.0

850 4,8 O 17.8 13.5
734 7,185 14.8 12.5

754 8,2.8 14.2 06.5

700 10,280 10.2 05.2

600 14,430 02.5 01.5

500 1, 220 -0,4.2 -0%. 5
400 24,870 -15.2 -17.5
300 31,820 - 0.2 -37.8

251 35,830 -40.2 -43.3

250 35,co0 -40.2 lichs

200 40,860 -43.0 Iiss
150 43,750 -67.2 -iss
Ii$ 51,181 -75.0 I'iss

114 52,037 -73.0 iis S

100 54,580 -7s.8 Iiss
0. 54,757 -77.0 iiss

O0% 55,249 -77.0 Iiss

0C90 56,627 -72.0 Iss
033 58,19 -73.0 ]'iss

04 63,222 -D4.0 Iiss
050 68,230 -S2.5 Eiss
045 70,374 -60.0 liss
030 78,33A ri s s
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noc'u'or D

height Direction Velocity

Surface OSO St p
1,000 * 030 17
2,000 080 21
3,000 020 22
4,000 00 21
5,000 0D0 17
r,000 020 15
7,000 080 17
8,000 080 15
E,000 070 . -

10,000 000 17
12,000 100 i1.
14,000 100 12
16,000 I00 18
18,000 100 19
20,000 100 I _/&
22,000 100 10
24,000 10C 10
26,000 100 12
2,000 1.20 I0
30,000 120 1s
32,000 120 18
34,000 120 !'
,O00 140 20

5o,000 150 23
40,000 120 Z

42,500 200 35
45,000 210 55
47,500 250 33
50,000 200 13
52,500 2C0 11
55,000 2"0 15
57,500 010 I
60,000 03C 0c
65,000 050 1
70,000 030 33
75,000 050 35
78,000 040 43

79
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1.* Tbo POPLAR dcrvice v&s d~oidon a barge off N~Islvid

k~harlix1 Atollp~ at 150M '2 Jitly 1958. lkadSao eprationE

wer-O ccrC-titel from the LISS B=mnex-1 upproximately ton milen south of

Van 7.1a~d. Tho cloud rase ikdae. above the radar :Limits of 61-9000

feat,, =-d1 the cloud base was .3talIL~hcd -t 42cOOO feet at 1540M.

2. the ?2V aircraft (WIldroc't #11) .raported over THu. at 1650K94 ard

11. .;Fs vs,4,or-d baem-.-n Hov =nd C~o Only bscrgraimd vn racotdods azd

the P27 iz!-s vaunt o-ut. on bearings cf 260 dograes from Oboo for for'~r miles.

The hi: h :3aadng vas obtsined thivib- miles out: 100 =/It?. at 17001. At

f
7
!4 'm ±iva6ne eh--n wth th? e- c- tZIon Cif the gryad ar-:o xea was~

a'o~ 1,t 00 feet. Dog read 45 rru/hw. Ccm.anicatlons difficultiog

dGweli and a second~ P2V uas scrrmbled.

3. Re--entry hour was dcoared. asV 1945,p and the secand P2V was Yea-

toregd on a norther~v and westerly btai'ing iutil midnight.

4 . Initial. hol-1copter am-vm. a took off at 0700M and 074.5MO 13 July,

I:c. ,i ai.fii i r r veru ob5c ~Cs-:ilel st'vov. ' s =~dc- a'

,-- vAo pc-blcm.rrn f tzf ,C thW' c:m thipt c-pr-t-16-M, Cormni-

'2Z 2Int2.Z' pIi-iv '.: LL'h. bz. ~vih th Bou-.r and mo'RIt-.

'J%-, f~ei-)m F&6 V we.- tht it -.%~L 2d tS2xUqh vtO:A0^., Mlfticalty

vid,* enner radar tatle it Inponsitle to cb cin u-c.t innC elata from

Bikini, 
8

V.! A
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RESULTANT WINDS AN
SURFA,.CE RAADEX
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!OINT T'SK , FORCE biUN

APO 457, San Francisco, California

14 July 1958

POPLAR

BIKINJI OBSERVED I1_ATEM FOR 12 JULY 1958

SURFACE EATH!R:
Sea Level Pressure 1008.1 robs
Free Air Surface Temperature 82.30 F
Wet Bulb Temperature 82.00 F
Dew Point Temperature 81.90 F
Relative Fumidity O 1 t
Surface Wind 0700 11 knots
Visibility 10 miles lowering to 7 miles
Weather Rainshowers

CLOUDS:
Overcast (10/10) cumulus and fractocumulus, bases 1,500 feet,

tops unrmown. Nigher overcast visible, bases and tops unknown.

AREA IMATHM SU124ARY FROM ..IRCRAFT:
Scattered to broken7;;O7 to 9710) cumulus, bases variable 1,500

to 3,000 feet, tops generally 8,000 to ,000 feet. Scattered tops
east and south, 35,000 feet. iultiple layers of cirriform bases
30,000 to 49,000 feet, tops unknmown.

Scattered rairishowers, east and south.

STATE OF TRE SEA:
Open Sea: I-7aves from 030, period 4 - 5 seconds, heig'ht 3 - 5 feet.
lagoon: Waves from 080, period 3 - 4 seconds, height 2 feet.

TAB E-3 88



Pressure Height Temperature Dew Point
:k -1 -1inL) Le t)__ (00) (00)
1010 Surface 28.2 23.5
1000 300 27.2 23.2
952 1,706 23.5 21.5 _

850 4,950 18.2 15.2
700 10,340 09.2 01.5
612 14p,42 02.5 -03.2
600 14,4,90 01.8 -03.2
560 162404- -01.2 -03.2
500 1S,250 -05.5 -07.5
400 24,900 -14.8 -101.2
309 31,102 -28.5 _.
300 31,820 -30.2 -37.2
256 34,383 -37.5 - S.2
250 5,970 -41.0 lass
200 40l, 810 -53.2 lass
175 43,583 -51.0 Aliss
150 43s,780 ILiss Is s

89



fo1, LC .-rSr2ATTM

Reght Direction Velocity
Surface 0 "0 10
1,000 070 18
2,000 070 17
3,000 070 18S4,000 070 18-

5,000 070 17
6,000 070 16
7,000 080 15
8,000 090 16
9,000 100 18

10,000 100 18
12,000 110 19
i4,000 110 18
16,000 110 13
18,000 130 12
20,000 140 10
23,000 030 05
25,000 050 10
30,000 180 09
35,000 170 21
40,000 180 25
45,000 230 34
50,000 200 23
55,000 150 11
60,000 080 27
65,000 090 22
70,00C 090 36
75,000 080 62
80,000 090 59
83,000 080 61

t

90
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ED al -2 DO I , n U

I, The SC;LVOI,- device. wea*'o~~ 500 f zt:t off tho vcst sitic of

Yi"C-IM iiT-nc toll, 610 11:00-K On 14 July 'M-; Th cloud rose Ic.

1~00 feGt.

2. The ?27 aircaf t werc~ nol. '..tiployedj, but a rmq helicepter tcols

off from bruce at 1610M~. A raLdling of 20 tc. 30 iMr/1r WaS ULreu 076;? th3

shct t3rge,

SR.zxatty hatnu ras dscelrrd at 170CM9 and the radcsz wa cancollad.

4, Is G~ stimal.;? th~it r.- ipprernimble fallout Px,'.-ted c-rtside the

~ru'. ~ci~t3yadjacent to gzomid zz-roo

TMB A 9
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JC I TASK FORCE SEMI4
A? 3 47, San rrancisco, California

i 5J1l 1958

EVIT)ETOK OBSI-.VED 1M~ATM FOR 14 MUY 1958

SCAMEVOIA

SURFACE 117ATHZ: 
Sea Level Pressure 1008.5 mbs
Free Air Surface Temperature 86.2' F
Uet Bulb Tezperature 7 S.40 r
Dew Point Temperature 77.00 F
Relative IIlhridity 74
Surface Wind O 00 14 knots
Visibility 10 miles
Weather Pone

CLOUDS:
Scattered (3/10) cumulus with towering cunulus, bases 1,500 feet,

tops unknowm. Scattered '2/!C) curmlus, bases 4,000 feet, tops unrnown.
Scattered altocumulus - altostratus (4/10) bases 10,000 feet, tops
unknown.

SA T i .... FR0M ATRCR-7FT:
Scattered (3/10 --- 1/) cmmulus, bases 1,500 feet, tops 3,000 to

4,000 feet, scattered tops to 13,000 feet. Scattered cirriform, bases
and tops iuknown.

STATE OF TIE SEA:
Open Sea: Waves from O 0 , period 4 seconds, height 3 feet.
Lagoon: !!aves from 0S0C, period 3 seconds, height 1 foot.

TAB 1 98
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I. Thc PISCNIA z. cr, 'SX vm3 ia~t'%' m. a. L'zgp off Yr'ozna lIslalrz

adthe cluar rozs to 55,000 Cet Immediately.

2., Vic, F2M E;_c.~ (1I-Mdr-ot 0,10) uce weetor:. on a line from

1C&-it to B~T.c and th~at gzaluniIj Gaross the uppar pozrt:don of the 2le'Ocfl

on radials P~rom Alvin. RF.vy rain &showors oiausud isolated rmaingi of

5 rtar, 6 r/hr, a&-.2 7 r/hr througbout tho area adjcoent to ggo: La~a.

R11~n:inmc at-einutcE quic!:y 1 , 'out it t'as diffiftkvt to ctlmin & pict-Ire of

tha Wituzticn for Eaveral ho~urs. 7:e P27 vas placri or- a bs.rIor : atrol

on r_-d-;cl of 240 egrc-3s and 25) dogreas f!or 751 mi~eE F'romn F-niiet2' A

!1~i~carI*,nS ran was ia' to Ujelcr4, Emd the. P2V ias re2.ecs sed a-v' 185..

3. Wer.ther prievmzt3.5 wUli1zstion o:? hlolicopt~r curvey c&rcra; 40. Ti,:o

Xm=.boatg m~ diesachad at 14155. . Ono tixned back at *Ivomia becauio of

ha upcter, c.nd the other read I .r/hr at tho Z!ack photo towere Bct.% rcitwrm~d

at 180Y L hialicopter sumay 'las made the folloing nxirning, fromn 0f700'k'

O 0900%~, and ror-dings of I ii1-/hr vorco m.de on Yvonne an~d Wilm-i.

4, ~ ~ ~ A i~tJ is' -*U, T=%#: thtt: aloet ~l aogcIrLg cf ;_70

&lrsc~ fw- npp.rc.-;:.zt-_y 2450 :21ISS.~ 110a1 radiLtion IlOvel On'EiMTzr rOSE

npre!. a' 30 r:b ~ rayv &t I/ . n bz :ty rair-, itnsit,, qu'el:2

IM A
100



E-IOPPC., cmi ro-turned to baekgroxad level at 1730M, No Increases W(re

icp~t(; on i off-c toll Sites,

5,. ztizas a comtribut-tns fackcr vhich hampered an othersyise

TAB A
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J0flIT T ISK O0RCE SEVEN
APO 47, San Francisco, California 19 July ISM

PISONIA

ENlTDTOK 0BSERVED TEATHER FOR 18 JULY 1958

SURFACE WIATHER:
Sea Level Pressure 1011.5 nbs
Free Air Surface Temperature O.5o F
I-et -ulb Temperature 75.40 F
Dew Point Temperature 74.90 F
Relative Eu idity 8%
Surface Tind 0200 4 knots shifting to

2000 7 knots
Visibility 4 miles lowering to 1 mile
Ueather Ioderate rainslowers

CLOUDS:
Broken (W/I0) ciumulus becoming overcast (10/10) cumulus, bases

1,500 feet, tops urnhnown. Broken (s/10) cirriform, bases and tops
unlnO %.n

AREA I,,_AT!-= SL_ RY FR0i AIRCRA-v :
Broken cumulus (5/10), bases unknown, tops unknown with scattered

tops above 50,000 feet. Scattered (5/10) to broken (7/10) cirriforn,
bases 40,000 feet, tops 7,000 feet. Some cirriform, very thin.

STATE C THE SEA-
Open Sea: WTaves 3 - 4 feet high, period 4 - 5 seconds, length

50 - 80 feet.
Lagoon: W.aves 1 foot high, period 2 - 3 seconds.

TAB E-3 107



PISONVI

Q-'ETOK RADIOSCODE OBSERVATIOTI

Pressure Height Temperature Dew Point-
0 ilarsl L~___ _ " - (!0C)

1011 Surface 27.5 24.2 -

1000 340 26.8 26.8
940 2,100 24.8 24.8
883 3,871 19.4 l.ass
850 4,970 18.8 Miss
784 7,218 i.iss I-iss
700 10,540 09.7 biss
696 10,465 09.5 liss
600 14,480 03.0 Liss
587 15,059 02.0 M.iss
500 19,210 -10.0 Kiss
480 20,243 -12.8 -28.2
451 21,818 -11.0 1Miss
400 24,800 -16.4 I .iss
S00 31,6s0 -32.4 Miss
250 35,820 -42.2 1-iss
200 40,680 -53.7 i ss
150 46,550 -68.6 liss
123 50,525 -76.0 Eiss
118 51,312 -74.0 Miss
100 54,310 -76.2 Miss
097 54,S54 -77.0 Niss
087 57,086 -77.0 Mis s
074 60,158 -70.0 Miss
050 67,860 -62.5 Iiss
044 70,538 -65.0 MI'ss
025 72,230 -50.8 bliss

108
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i PISCKLh

B11r!JETOK 1IMS AIP3TOBSERITATIM4X

Height Direction Velocity
(Fet) gDees. (notsl
Surface Calm Calm
1,000 180 08
2,000 170 09
3,000 180 12
4,000 140 15
5,000 130 12
6,000 130 10
7,000 150 12
8,000 120 0c
9,000 120 07

10,900 120 11
12,000 110 10
14,000 100 08
16,000 090 06
18,000 120 15
20,000 120 12
23,000 080 is
24,000 070 14
25,000 070 13
26,000 080 12
28,000 070 18
30,000 060 1
52,000 050 18
34,000 050 19
35,000 050 18
36,000 050 17
38,000 070 14
40,000 070 08
42,500 050 12
45,000 040 17
47,500 040 14
50,000 050 10
52,500 030 10
55,000 100 10
57,500 110 18
60,000 100 19
65,000 090 27
70,000 090 45
75,000 090 48
80,000 090 58
85,000 100 59
90,000 090 71
95,000 090 65

100,000 090 86
105,000 090 88
109,000 100 89

109
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QI0

S1 Tho JUNIPER ouice was detonatd on a barge tt tc wont of Tare

Lcnd I :ini Atoll at 1620i, 2? July 1958. The closet ro3c i¢dia'ely

to 40,00DO fsc with a baue estimat~d at 24,#000 feat.

2. The P2V aircraflt (WIldrcot #4) reportad over Nan at "4650Ho ad

it uas o:d to H ow# to Dog, to Peter with only ba c;gound readings

reported, Some ht rM o re ercov tern d in the vicinity of ground zero,

tha highest bang 32 mr/hr at t720W.. The P2V was veetrad on a wee;eriy

box'ing as r barrier patrol.

3. ',he helicopters took off at 1WM to suvey the southern isl3.nd

chain.. The high.st rcading vas xade over William at 200 foot: 150 r/hr.

4 Fallout was forecact aleng a bearing of -90 d -g!Ge; ho'evar, thee

wind pattern continued to shift to the south throughout "he evening. The

P27 encountered a reading of 1.3 r/h, at 1755M, 30 miles due uIest of

Po4er. To vorify this shift and protect Enlwtokt P2V aircraft were workcd

on variovts tracks botueen Enivetok and Bikini until 0210, 23 July.

TAB A
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IMDQ2UARTMS
J0O11T T~KFORCZ-" SM7

APO 437, San Francisco, California

24 July 1958

~JUIP~q

BIYI11I OBSERVED 'TATIE-R 22 JULY 1C58

SURFACE IMATHER:
Sea Level Pressure 100C.5 rbs
Free Air Surface Temperature 87.50 F
Wet Bulb Temperature 81.00 F
Dew Point Tenperature 78.90 F
Relative Humidity 76,
Surface Wind 0900 17 knots
leather Pone

CLOUDS:
Scattered (2/10) cuzulus, bases 2,000 feet. Scattered (4/10)

altocumulus, bases 16,000 feet. Scattered (4/10) cirrostratus,
bases unknown.

STATE OF THE SEA:
Open Sea: Waves . to 8 feet hdgh, period 5 - I ssconds, len7th

80 to 110 feet.
Lagoon: Uaves 1 to 2 feet hi>h, period 3 - 4 scconds.

TAB E-3 118



JT!IPER

r£lYITI RA DI-0371DS CBS7'-TT(1r3

Pressure leirht Temperature Dew Point

1010 Surface 27.5 22.8 -

1000 300 2'.8 22.5
850 4,950 17.2 15.2
700 10,320 08.2 04.8
634 13,058 03.2 -00.5
824 13,451 02.2 -11.5
302 14,370 01.2 -15.2
500 14,450 01.2 -12.5
5 0 14,8:s. 00.5 -03.5
570 15,814 -01.2 -03.2
500 19,200 -06.2 -10.5
442 22,542 -12.2 -18.8
412 24,081 -15.2 -1S.2
400 2-,820 -1S.5 -21.5
300 31,700 -31.8 -38.5
258 35,171 --140.2 -48.8
250 35,840 -41.5 'AJss

200 40,670 -53.5 ;iss
150 43,530 -S7.5 liss
122 50,525 -?.0O Hiss
lOC 54,220 -7*!.5 1Liss
OT 54,432 -76.0 !ass
C092 55,774 -73.0 1:iss
077 59,252 -7..0 Liss
075 59,810 -70.0 1iiss
070 61,286 -70.0 ,iss
037 62,008 -S7.0 A;iss
050 67,810 -63.8 Hliss
048 68,5609 -63.0 Hiss
046 69,521 -59.0 Iliss
032 79,068 -57.0 1iss
020 82,180 -53.2 Ilss

I
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BIKr UI IMIDS !LOFT OBSMVATI0I'.

Height Direction Velocity
(_Fee Derees) _Knots_
Surface 080 14
1,000 080 le
2,000 090 17
3,000 100 18
4,000 100 18
5,000 100 17
6,000 110 i
7,000 110 14
8,000 120 11
9,O 110 08

10,000 110 09
12,000 120 11
14,000 120 14
16,000 130 12
18,000 140 19
20,000 140 18
22,000 130 17
24,000 140 19
26,000 140 18
28,000 140 15
350,000 140 10
32,000 140 1
54,000 140 16
5S,000 230 10
58,000 500 0s
4 0,000 510 10

42,500 550 11
45,000 080 0s
47,500 120 08
50,000 120 11
52,500 130 12
55,000 250 16
57,500 010 11
60,000 080 27
65,000 090 51
70,000 100 42
75,000 090 44
80,000 080 55
85,000 090 58
90,000 080 58
95,000 080 6

100,000 090 68
105,000 090 70
108,000 090 72

0 120
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1 Mhe OLIVE device v.as cstoratcd on a barge off Z'ant Tlcnd,

Miivot6o Atoll, at 0820M, 23 July 1958. The cloud raso o 50,(00 feet,

cad the base was estimated at 15pOCO feet, .

2. The P27 aircraft reported over Alvin at 0900149 at 1,000 feitp.

and it vas vectored to Keithq to !vonnes to Iarcy, to Wilma to Lerey.

Only bMckgroumd wae reeorded. The northern part of tho atoll wme cleared

a!(wlyj, and 'i.he highest reeding 3.5 r/pr, was recorded abeam the grovumd

r." point at 095514 Re-entry h ur was declared at I00M4 and the P27

vw.i veciored out of the lagoon on vesterly and northeasterly radials,

3. The hslicopter survey took off at 1038M. The highest rmading

,ai; made over Janot at 25 feat, 600 mr/hr,

4. Fallout was forecast along a bearing of 300 degre°s, but the

wind pattern shift more to the scuth in the lo-er altitudes.

M A
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K DQU .flT S

JOI2T TAS,' FORCE -721
APO :37, San Francisco, California

24 July 1958

OLflIE

ETn_=CK OBSMVED UE.THR FOP 23 JULY 1S58

Sea Level Pressure 1009.7 bs-
Free Air Svrface Terperature 79. 50 F
Vet Bu'lb Temperature ?7.g0 F
Dew -oint Teperature 76.00 F
Relative Puizidity 85<,,
Surface 1!ind 1300 13 knots
Visibility 8 r.ilcs
T eather Very light rainshovers

CLOUDS:
Scattered (2/10) cumulus, bases 1,000 feet. Brolen (0/i0)

altostratus - altocumulus, bases 11,000 feet. Broken (3/10)
cirrostratus, bases unknown.

AR2I_ '!E THTR SI ARY FROM AIRCR.rT:
Scattered ) cuJ7 lus, bases un:noin. Broken ./10)

cltostratus - altocuiulus, bases 20,000 to 22,000. Scattered
(5/10) cirrus becc.iing broken (S/10) cirrus west, bases 30,00,
some bases 34,000.

STITE OF THE SEI:
Open Sea: aves 6 feet high, period 5 seconds, length 80 feet.
Lagoon: Uaves I foot high, period 3 - 4 seconds.

TAB E-3 129



-T WIN -. -l 1.

OLTV

D31r.1tT0Y R-DIOSV1'DZ C-BEMV..T101

Pressure Height Temperature Dew Point

1009 Surface 25.5 23.5 -

1000 280 25.2 22.8
850 4, £20 19.2 13.8
700 10,310 09.2 01.2
673 11,417 07.5 -0-. 5
£47 12,402 05.5 01.8
600 1'_, 450 02.2 -01.5
500 1,210 -03.2 -18.8
400 24,850 -13.8 -17.2
300 .31,790 -31.2 -37.8
270 341,121 -37.0 - 5

250 35,940 -42.0 iss
200 4 0, 7S0 -55.2 Nliss
150 46,590 -S9.9 :,iss
139 47,C9. -73.0 ],iss
100 54,350 -7G.1 1-,iss
096 55,118 -75.0 :ciss
055 6i09 -62.0 Miss
050 67,940 -32.6 fliss
07 69,193 -30.0 37Iiss
03; 75,051 -;0.0 !Miss
025 32,250 -53.2 .I;iss
022 85,138 -30.0 I Lss
010 102,184 -36.0 Iliss

130



OLIV

EIT TOT0K 'T1'IDS ILOFT OBSP'PVTTICI

Heizht Direction Velocity
-- t eo si (nots)
Surface 120 10
1,000 140 I,
2,000 140 21
3,000 140 23
4,000 1&O 25
5,000 140 25
6,000 140 23
7,000 140 24
8,000 130 21
C,000 150 18

10,000 130 20
12,000 130 21
14,000 130 21
15,000 130 23
18,000 120 23
20,000 130 1
22,000 130 18
24,000 140 15
26,000 150 14
28,000 160 15
30,0L'0 170 15
32,000 170 15
34,000 170 17
53,000 180 18
38,000 200 15
40,000 200 17

42,500 200 18
45,000 200 14
47,500 180 13
50,000 150 18
52,500 070 18
55,000 070 i
57,500 070 is
60,000 " 080 11
65,000 090 3.:

70,000 090 42
75,000 090 31
80,000 010 64
05,000 090 72
00,000 050 7C

S£5,000 090 83

100,000 00

131
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1~Th.. FMIE (.-vcGe ves Cv- oatcd o' i a barge off Jz,,,t W.Endi,
riweV- LtiiLrt 00-30Y4 27 Jt,2y 195S. Tho cloud rx Ud~~jt

6 000 fl it~h a rada-stablighed 'basei of 380-00 frv;..

2, A "?2-0 (:x crft the R3dSafe E*,rv6.v af VIC :out he rn

Z. :ix o- ib!. atoll E&t 0930U but vant out of co!Iniition VGrLor-.7 ab

1-)5,31- C>j, 0-ounA Vli: rCC,::rdeci, and a sccnd P2*1 1-.1-r- or r~s-1ior,

C11 111777, . raZE. reOLt of g--OU- zero at 1125M V-3;~xc' trn :-im

1 on37 mi1c rePVvpu - -!.I:rm

onIt orn rort'L'LIest aa nrthess' rpdian ul 60?Y in ~I Off,:- k rt dcoi-t

c..aa il±hc m!t'or fa12 cut c.

3 , RG-mt7y iior v*6 Tre~a 1145MD and thes~i~~~

to k off at 1140M, Tha fc-l ivr,- thrcr,g rssdinga vere mde. -.t 50 Zeet:

Yvonrx,~ I at/ihr; W!1 :aq Zsro; and J!inct,, 230 mr/1hr. A c'vai2'd rurcyv

~nu e-~ t 1600M.~

4-. it iE Vr:td ht f!,out ifola within th- forecast area, or

TAB A
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JL fT T.1' FORCZE SETN
!.-C 437, San Francisco, California

P.S July. 1558

-4PDIT-

2. T0 ODSXDTED WE ,MT= FOR 27 JULY iC58 -

SURFACE .ATIMR
Sea Level Pressure 1009.3 mbs
Free Air Surface Temperature 80.10 F
Fet Bulb Temperature 73.70 F
Dew Poi-t Temperature 75.5c F
Relative Huidity 8 5
Surface Uind 2200 IS knots
Visibility 10 miles
Weather ITone

CLOUDS:
Scattered (/IO) cumulus, bases 1,400 feet. Scattered alto-

curulus - altostratus (5/10), bases 8,000 feet. Overcast "10/10)
cirriform, bases ir±?-nown.

A -EAT , S-I_7 A R -R ATRCRA:!T:
Scattered 13/i0) cumlus, bases and tops ur-1nomn. Scattered

(5/10) aitocumrlus - altostratus in multiple layers, bases 20,000to 3., ,000 feet, tops ua~knoirn. Broken :8/10 - 9/10) cirriform,

bases 54,000 feet, tops unrmown.

ST.TE OF T!E -EA:
Open Sea: Naves 3 to 4 feet high, length 30 - 50 feet, period

3 - 4 seconds.
Lagoon: Waves 2 feet high, period 2 - 3 seconds.

TAB E-3 140



Pressure Height Temperattre Dew Point
allimars) ' .eet. 'Oc.

1008 S*arface 25.8 22.8
1000 250 28.5 22.2
850 4,80 12.2 14.5
772 7,512 15.2 09.2
700 10, 20 09.2 05.5
S40 12,730- 04.2 02.2
600 14,430 01.2 -01.5
500 1£,100 -05.8
412 24,0 1 -14.8 -18.2
400 24,820 -13.2 -23.2
370 23,804 -20.8 -24.8
555 27,756 -22.2
300 31,720 -50.8 49.5
257 35,203 -3.2 -4:7.2
250 55,m0 -40.8 l s-
200 40,720 -53.D Xilts
150 43,570 -50.3 iss
il1 52,2S3 -31.0 1 iss
109 52,r:57 -7Z.0 :iss
100 54,280 -75.5 If ss
090 55,266 -70.0
075 5', £03 -'.0 T-ss

0,5 , co(- 
s s

055 35,C78 -37.0 I-ass
051 7-.487 -5S.0 1liss
050 S7, 940 -53.8 T.iss
033 73,355 -C11. 0 Mss
037 7,147 -53.0 Is$
036 74,803 -55.0 i.!iss
034 75,853 -57. 0 i ss
020 82,350 -51.8 liss
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PnrE

V MEOK !--.'DS ALCFT CESERVATICVT

Hei:7ht Direction Velocity
LFAq-t L ep)2 (Knotsi
Surface 180 10
1;000 210 15
2,000 200 15
5,000 200 15
4,000 200 15
5,000 200 12
6,000 190 10
7,000 170 04
8,000 220 04
S,000 200 04
10,000 200 04
12,000 170 04
14,000 150 05
13,000 10 04
10,000 080 04
?C,000 100 07
22,000 140 11
24,000 150 15
23,000 130 17
20,000 160 21
30,000 1"0 23
32,000 150 23
m3,000 150 22
5,000 150 22
33,000 180 1440,000 190 116
42,500 200 it,
45,000 200 14
47,500 190 12
50,000 190 12
52,500 130 12
55,000 120 12
57,500 000 15
60,000 080 20

"5,000 090 56
70,000 100 42
75,000 100 51
60,000 100 30

100,000 100 3085,000 100 7090,000 100 79 ,95,000 100 78100,000 100 3S
105,000 100 80
110,000 100 110
115,000 100 102
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TEAK AND ORANGE EVENT

OPERATION HARDTACK

In view of the fact that the burst point was above the tropopause,

no RadSafe operations were required.

j9



INDEX

TAB

A-Sumiary, QUINCE Event, Operation HARDTACK

B-Air and Surface Radex

C-Shot-time Hodograph

D-Weather Summary

E-RadioIogical Surface Survey



QUINCE EVENT

OPERATION HARDTACK

1. The QUINCE device was detonated on Yvonne Island, Eniwetok Atoll

at 1415M, 6 August 1958. The cloud rose to an estimated 1500 feet.

2. Re-entry hour was declared at 1615M.

TB

TAB A
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JcIrCT ~ ?iESUXTMI
A '7, :3--n Prancisco, Califor.a

7 Au-,ist 1058

*EN11 FTOK C--S7.7n) "-T! UM A1JC'.UCIT 195C

SeLee rslx 1009.S mb:

Vi sj'lit-v 1mie
!-eatber Pone

CLOUDS:
Scattered (.1/io) cu'inn1v-s, bas -,OOO feet.

TAB D
150



IE277TrK ll "ITOSC"DZ C£3SZmVTJY-

Pressure Height Temperature Dew Point
laii)4 rs) il. . (00 . (00)

1010 Surface 29.5 21.8
1000 310 26.8 22.7
£90 500 28.0 22.0
V80 1,000 27.2 21.2
952 1,500 25.2 21.5
944 2,000 23.0 18.5
924 2,500 22.8 17.2
c12 3,000 22.2 15.5
8C4 3,500 21.5 10.3
883 4,000 21.2 03.5
823 4,500 17.5 17.2
850 4,9?0 l£.5 11.2
848 5,000 1.4 12.0
34 5,500 18.5 1.2 
820 6,000 17.5 17.2
804 5,500 1.5 12.2
790 7,000 1S.5 12.5
77t 7,500 14.2 10.5
7 -i5 8,000 13.0 10.5
750 8,500 13.2 07.8
734 9,000 12.8 02.5

720 9,500 11.8 -05.2
710 10,000 11.2 -05.5
70C 10,350 10.5 -05.2

:T--=-7A "INDS 1107fT CBS72Y"T.XT0

eiei"-ht Direction Velocito"
_.Fee L2earpe.sl. t 2otso
Surface £O0 14
1,000 080 15
2,000 OCO 13
!,000 100 IC
4,000 100 17
5,000 100 19
0,000 100 20
7,000 100 21
8,000 100 20
9,000 100 18

10,000 090 18
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TEAK AND ORANGE EVENT

OPERATION HARDTACK -

In view of the fact that the burst point was above the tropopause,
no RadSafe operations were required.
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FIG EVENT

OPERATION HARDTACK 4

1. The FIG device was detonated on Yvonne Island, Eniwetok Atoll
at 1600M, 18 August 1958. The cloud rose to an estimated 5-6000 feet.

2. Reentry hour was declared at 1800M, and the radex was cancelled
at 1900M.

TAB A
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